Tuovinen, ed., Microbial Chemoau,totrophy, in press). Our initial goals were to identify compounds inhibitory to the growth of methanogens and subsequently to isolate mutant strains of methanogens whose growth was resistant to these compounds. Antibiotic resistance could then be used as a selective agent in development of genetic exchange systems. We confirmed previous results that the growth of all methanogenic species tested is inhibited by monensin, bromoethanesulfonate, and chloramphenicol (CAM) and added to this list the compounds leucinostatin, metronidazole, and pyrrolnitrin (2, 4; Hook et al., in press). The most attractive candidate compound from this list for use as a selective agent would appear to be CAM. DNA sequences encoding chloramphenicol acetyltransferase (CAT), which confer CAM resistance to many bacterial species, are readily available as components of several well-characterized plasmids and transposons. We argued, therefore, that if CAT activity detoxified CAM with respect to the growth of methanogens, it would be appropriate to attempt to introduce known CAT genes into methanogens by using CAM resistance to select for transformants. In view of the fact that Elhardt and Bock (2) had already shown that CAM does not inhibit ribosome function in methanogens, we decided to determine first whether acetylation of CAM would prevent it from inhibiting the growth of methanogens before attempting to introduce CAT genes into methanogenic species.
CAM was acetylated in vitro with CAT (EC 2.3.1.28) from Escherichia coli (Sigma Chemical Co., St. Louis, Mo.). Acetylation of CAM did not reduce the growth-inhibiting activity of the compound for Methanococcuis voltae but did detoxify CAM with respect to the growth of E. c oli (Fig. 1A  and B) . In experiments of the same type as shown in Fig. 1 for M. voltae, chloramphenicol-3-acetate was also found to inhibit the growth of Methanococcus sannielii, Methanococ (9), the growth of E. coli ( Fig. 1C and D) . The conversion of CAM to its reduction product [1-(p-aminophenyl)-2-dichloroacetamido-1,3-propanediol] was confirmed by analysis of the reaction products by thin-layer paper chromatography and detection of nitro and aryl groups as described previously by Glazko et al. (3) and Smith and Worrel (8) .
The results of this study show that whereas CAM is a very effective inhibitor of methanogen growth, CAT activity is not of value in creating CAM resistance in methanogens. Exposure of metronidazole and pyrrolnitrin to the reducing conditions produced by titanous chloride also converted both of these compounds to compounds which no longer inhibited the growth of methanogens (results not shown), indicating that these compounds may also inhibit the growth of methanogens by acting as oxidizing agents. anaerobic conditions. TiCl3 (5.6 ml; 20% [wt/vol]) was mixed with 37.5 ml of concentrated HCI. The mixture was boiled under an atmosphere of CO, diluted by the addition of 450 ml of degassed water, sparged with H, placed in a sealed 1-liter Wheaton bottle containing 10 lb/in2 of
